INTRODUCTION
============

In the current epidemiological scenario, the high morbidity and mortality resulting from chronic noncommunicable diseases (CNCD) makes clear the importance of health-related behaviors, which are recognized risk factors for these diseases. This recognition has led national^[a](#fna){ref-type="fn"}^ and international^[b](#fnb){ref-type="fn"}^ agencies to develop plans and strategies for controlling CNCDs, based on proposals for changing harmful behaviors, taking into account that health behaviors are socially determined^[@B1]^.

We must also highlight that depressive and other mental disorders, with strong presence in the epidemiological panorama, can interact, aggravate, or even constitute independent risk factors for chronic diseases^[@B2]^, in addition to greatly affect the adoption and maintenance of several health-related behaviors^[@B3],[@B4]^.

Mental disorders, that reach 350 million people worldwide^[c](#fnc){ref-type="fn"}^, accounts for 7.4% of the disability-adjusted life years (DALY), 40.5% of which result from depressive disorders, and are also responsible for 22.9% of the years lived with disability (YLD)^[@B5]^. Mild, moderate, or severe depressive disorders, with or without psychotic symptoms, are characterized by the presence of depressive mood, loss of interest and pleasure, lack of energy, feelings of guilt or low self-esteem, sleep or appetite disorders, and low concentration^[@B6]^.

Evidences show that the presence of depression increases the risk of several cardiovascular diseases, including myocardial infarction, hemorrhagic stroke, and peripheral artery disease, and it can be considered an independent factor just as important as the classic risk factors for chronic diseases^[@B7]^. In the reverse direction, depression can arise as a result of disabilities and limitations that come with chronic diseases, drawing a vicious circle between depressive feelings and physical comorbidities^[@B8]^.

Regarding health behaviors, the association with depressive conditions has been evidenced for physical activity and sedentary lifestyle^[@B4],[@B9]^, risky consumption of alcohol^[@B10]^, smoking^[@B11],[@B12]^, and eating habits^[@B13]^.

Considering the importance of health behaviors in determining the pattern of health and morbidity/mortality of the population, as well as the high prevalence of mental and depressive disorders and their possible influence on adopting and changing behaviors harmful to health, this study aimed to evaluate the prevalence of several health behaviors according to the presence of depression and in different subgroups of depressed individuals.

METHODS
=======

This is a population-based cross-sectional study, using the database of the most complete health survey conducted in Brazil, the National Survey on Health (PNS), conducted by the Brazilian Institute of Geography and Statistics (IBGE) in partnership with the Brazilian Ministry of Health. Data collection of PNS was conducted in 2013 and 2014, in a probabilistic sample taken in three stages: in the first, the census tracts constituted the primary sampling units; in the second, households were randomly selected; and in the third, an individual aged 18 years or older living in those households was randomly selected. At each stage, the selection was carried out by simple random sampling.

PNS used three questionnaires: one for household characteristics, another on the household residents, and the third with information from the resident selected to participate in the survey. Details of the sampling plan and of other methodological aspects were published elsewhere^[@B14]^.

A total of 69,954 households covered by PNS 2013 were occupied, and 60,202 people aged 18 years or older were interviewed, resulting in a response rate of 86.1%. This study analyzed the information of the 49,025 individuals aged between 18 and 59 years.

The identification of depression was made with the Patient Health Questionnaire -- 9 (PHQ-9), consisting of nine questions to evaluate the frequency of depressive symptoms in the last two weeks. The instrument, already validated in Brazil^[@B6]^, allows identifying individuals with high risk of major depression. People with five or more symptoms, frequent in more than seven days, were classified with major depression, and one of the symptoms should be "depressive mood" or "lack of interest or pleasure." Those who showed less than two symptoms or negative response for "depressive mood" and "lack of interest or pleasure" were considered without depression. The remaining individuals were classified with minor depression. The simple report of the presence of depressive mood was also analyzed, from a single question of PHQ-9 (presence or absence of depression feeling in the two weeks before the interview), and those who had the symptom in up to seven days or more than seven days were discriminated.

For individuals identified by the PHQ-9 as having depression, the presence of a diagnosis of depression made by health professional was also examined.

The health behaviors selected for analysis were: current smoker (yes, no); smoking cessation (individuals who have stopped smoking among those who quit smoking or who continue smoking); passive smoker at home; usual alcohol intake once or more per month (yes, no); alcohol intake three or more times per week; risky alcohol consumption (heavy episodic drinking) estimated among non-abstainers, being considered the intake of four or more doses of drinks for women and five or more for men on a single occasion in the past 30 days, a dose being considered equivalent to a can of beer, a glass of wine, or a dose of distilled drink; leisure time physical activity (LTPA), being active individuals who reach the practice of at least 150 minutes per week of mild or moderate LTPA, or 75 minutes of vigorous LTPA, in free time, and inactive or insufficiently active those who do not; sedentary lifestyle (daily hours watching television: \< 5, ≥ 5); weekly frequency of consumption of: uncooked vegetables, fruits, sweet foods (pieces of cake or pie, sweetmeat, chocolate, candy, cookies, or sweet biscuits), soft drinks or artificial juices (\< 5 times, ≥ 5); fish consumption: never or less than once a week (yes, no); consumption of meet with excess fat (yes, no). Sex, age, and education level were used as control variables.

The prevalence, prevalence ratios (PR), and 95% confidence intervals (95%CI) of health behaviors in the different segments of individuals with and without depression were estimated. Differences were tested by Chi-square test. Prevalence ratios were estimated by Poisson regression with adjustment for sex, age, and education level. The analyses were carried out using the statistical software Stata 14.0, considering the effect of sample design, the nonresponse rates, and post-stratification weights.

PNS was approved by the National Research Ethics Committee (Process: 328,159, June 26, 2013). All participants signed the informed consent form.

RESULTS
=======

We analyzed data of 49,025 individuals with an average age of 37.0 years (95%CI 36.8--37.2), with 47.9% males. Of the Brazilian adults, 9.7% (95%CI 9.2--10.2) presented some degree of depression, identified by PHQ-9, and 3.9% (95%CI 3.6--4.2) had major depression. Among individuals with depression (major or minor), 27.6% (95%CI 25.2--29.3) reported having received, at some point in life, a clinical diagnosis of depression. Among Brazilian adults, 21.0% have felt depressed at some time in the two-week period (95%CI 20.3--21.7) and, in 34.9% of them, the depressive mood had persisted for more than seven days. Of the total of Brazilian adults, 7.2% (95%CI 6.8--7.7) had received a clinical diagnosis of depression at some point in life.

The prevalence of all indicators of harmful behaviors studied (except intake of alcohol three or more times a week, and low consumption of fruits) was higher in individuals identified by PHQ-9 with major depression. The prevalence ratios tended to be lower in those evaluated as having minor depression, although significant differences between major and minor depression have been detected only for risky alcohol intake and hours of TV ([Table 1](#t1){ref-type="table"}).

Table 1Prevalence and prevalence ratio of health behavior indicators according to presence and type of depression (PHQ-9). PNS, 2013.Health behaviorNo depression (1)^a^ n = 43,881With minor depression (2) n = 3,107With major depression (3) n = 2,037Adjusted PR^b^ 95%CI(2/1)(3/1)(3/2)Smoking         Current smoker14.520.222.8**1.521.32--1.751.651.38--1.97**1.010.97--1.06Stopped smoking49.244.248.8**0.780.65--0.94**0.930.74--1.171.030.97--1.08Passive smoker at home10.315.816.7**1.481.22--1.791.551.25--1.95**1.000.95--1.06Alcohol intake         Regular intake (≥ 1 time/month)29.622.822.00.960.83--1.101.010.83--1.221.000.97--1.04Intake ≥ 3 times/week6.06.65.6**1.551.18--2.04**1.410.99--2.010.980.90--1.06Risky intake among drinkers35.535.443.01.170.95--1.44**1.721.34--2.211.071.02--1.13**Physical activity/sedentary lifestyle         Inactive or insufficiently active at leisure time74.782.286.9**1.251.06--1.481.571.28--1.94**1.041.00--1.09TV for ≥ 5 hours11.618.924.5**1.581.36--1.842.131.79--2.51.061.02--1.10**Feeding         Uncooked vegetables consumption ≤ 5 times/week54.155.160.31.080.95--1.22**1.301.12--1.50**1.041.00--1.07Fruit consumption ≤ 5 times/week61.661.361.21.060.94--1.191.020.88--1.191.000.97--1.03Fatty meat consumption38.840.943.8**1.261.12--1.411.431.23--1.66**1.030.99--1.06No fish consumption in the week45.553.453.7**1.321.18--1.481.321.14--1.53**1.000.99--1.03Sweet food consumption ≥ 5 times in the week22.129.326.8**1.171.02--1.331.201.01--1.42**0.990.95--1.03Consumption of soft drink or artificial juice ≥ 5 times in the week25.826.826.2**1.491.30--1.701.421.20--1.69**1.010.97--1.04[^3][^4][^5]

Considering only the report of depressive mood, obtained from a single question of PHQ-9, all the harmful behaviors studied (except low consumption of fruit) were more prevalent in individuals who reported depressive mood lasting more than seven days. The prevalence ratios were significantly lower in those who presented depressive mood in up to seven days ([Table 2](#t2){ref-type="table"}).

Table 2Prevalence and prevalence ratio of health behavior indicators according to presence and frequency of depressive feeling. PNS, 2013.Health behaviorNo report of depressive feeling (depressive mood) (1)^a^ n = 38,122With report of depressive feeling in up to seven days in the two weeks prior (2) n = 6,987With report of depressive feeling in more than seven days in the two weeks prior (3) n = 3,916Adjusted PR^b^ 95%CI(2/1)(3/1)(3/2)Smoking         Current smoker14.216.323.0**1.201.09--1.331.671.48--1.881.061.03--1.09**Stopped smoking48.751.644.91.050.92--1.20**0.820.70--0.970.960.92--0.99**Passive smoker at home9.913.915.7**1.321.18--1.481.471.25--1.75**1.020.98--1.06Alcohol intake         Regular intake (≥ 1 time/month)30.026.522.41.091.00--1.961.000.88--1.140.990.96--1.02Intake ≥ 3 times/week6.15.85.5**1.241.05--1.461.321.04--1.68**1.010.96--1.06Risky intake among drinkers36.032.539.90.990.88--1.23**1.441.19--1.741.071.03--1.11**Physical activity/sedentary lifestyle         Inactive or insufficiently active at leisure time74.379.083.31.080.98--1.19**1.201.03--1.40**1.020.99--1.05TV for ≥ 5 hours/day11.613.121.31.080.97--1.22**1.721.51--1.951.101.07--1.13**Feeding         Uncooked vegetables consumption ≤ 5 times/week54.353.357.61.000.92--1.08**1.151.03--1.281.031.00--1.06**Fruit consumption ≤ 5 times/week61.561.861.8**1.081.00--1.16**1.060.96--1.181.000.98--1.02Fatty meat consumption38.839.042.8**1.131.04--1.241.351.21--1.501.031.01--1.06**No fish consumption in the week45.049.953.4**1.171.08--1.271.321.19--1.461.021.00--1.04**Sweet food consumption ≥ 5 times in the week22.024.626.3**1.111.02--1.211.161.03--1.29**1.010.98--1.03Consumption of soft drink or artificial juice ≥ 5 times in the week25.826.225.8**1.161.06--1.261.361.21--1.521.031.00--1.06**[^6][^7][^8]

DISCUSSION
==========

Individuals with depression showed higher prevalence for almost all harmful behaviors studied and, in the segments with major depression, the prevalence ratios tended to be even higher. However, most of the differences observed between major and minor depression had no statistical significance. With the simple report of the presence of depressive mood, we identified a segment in which almost all harmful behaviors were more present. This presence was significantly higher in those who presented depressive mood for more than seven days in the two-week period.

The prevalence of 9.7% depression, 3.9% major depression, and 21.0% depressive mood in Brazilian adults, found in this study, are within the wide range reported in the literature, with studies using different methods for detecting depressive disorders. Data from European countries indicate that 6.7% of adults suffer from major depression and that 26.7% are affected by any kind of depression and anxiety^[d](#fnd){ref-type="fn"}^. In the United States, the prevalence of depressive disorder ranges from 9.0% to 23.5% among the American states and territories^[@B15]^. In a study conducted in the metropolitan region of São Paulo, the prevalence of major depression was estimated in 9.4%^[@B16]^. Another research developed in Brazil detected a prevalence of major depression of 8.2% for the city of São Paulo and of 6.0% for the city of Rio de Janeiro^[@B17]^.

The prevalence of the health behaviors examined in this research are close to the levels already identified by Vigitel for residents of the Brazilian state capitals^[@B18]^.

Smoking and sedentary lifestyle were the behaviors that showed the strongest associations with depressive symptoms. Smoking was 52% higher in individuals with minor depression, 65% higher in those with major depression, and 67% higher in the segment with report of depressive mood lasting more than seven days. Cross-sectional studies have found higher prevalence of depressive symptoms in smokers^[@B10]^. Follow-up studies indicate that smoking can be a predictor of depression^[@B19]^ and that, on the other hand, depression can lead to increased risk of smoking initiation^[@B12]^. A cohort research with follow-up of 25 years found a probability of suicidal ideation 3.4 times higher in people who smoked 20 or more cigarettes per day, when compared to nonsmokers^[@B20]^.

Regarding smoking cessation, researches have also found relationship with mental health^[@B21],[@B22]^. According to the results of a study with 3,403 adults, the higher depression scores were associated with the lower smoking cessation^[@B21]^. Reviewing intervention researches, Meer et al. concluded that the control of humor combined with standard treatments is an important component to increase the percentage of cessation success^[@B22]^. The association of passive smoking at home with presence of depression, identified in this study, has also been found by Jung et al.^[@B23]^ for the female population in a study held in Korea.

Harmful alcohol consumption is associated with several chronic diseases and accidents and violence, resulting in severe social, economic, and legal commitments, which led the World Health Organization to propose to its member countries a 10% reduction of the risky alcohol consumption until 2025^[d](#fnd){ref-type="fn"}^. In addition to the mentioned consequences, the risky alcohol consumption is significantly associated with depression and with the simple report of depressive mood, as identified in this study. Usual alcohol intake did not differ among those who reported depression or not, but the risky consumption was 72% higher among individuals with major depression and 44% higher in individuals with depressive mood for more than seven days.

Many studies have examined the association between harmful use of alcohol and different types of depressive disorders, but the results do not always converge to a clear pattern of association. In a review study, Pedrelli et al.^[@B24]^ found that researches indicate increased risk of depressive symptoms and major depression in adolescents who consume alcohol frequently and are heavy drinkers and suggest that the causal relationship between alcohol and depression is bidirectional. Jetelina et al.^[@B25]^ have found, in Central America, an alcohol addiction four times higher in individuals with major depressive disorder. Study developed in the United States with middle-aged and older adults found that individuals with depression showed a probability 18% (6% to 31%) higher of becoming heavy drinkers^[@B3]^. Boden and Fergusson^[@B10]^, in literature review, suggest a plausible causal association between harmful use of alcohol and emergence of major depressive disorder, with more frequency than the association in the reverse direction. Most research notes the association between alcohol and depression, and a genetic basis was identified for this occurrence. In a meta-analysis, Oo et al.^[@B26]^ confirm that individuals with homozygous S allele of the 5HTTLPR polymorphism have increased risk of major depression and alcohol addiction.

Regarding leisure time physical inactivity and sedentary lifestyle, in this study, individuals with depressive symptoms were more inactive and sedentary, and the prevalence was higher in individuals with major depression. The association between physical inactivity at leisure and depressive feelings has been observed in the literature^[@B4]^, and there is evidence that physical activity may be a significant factor for the promotion of mental health and well-being^[@B27]^. According to Strohle's systematic review, cross-sectional studies show greater association of physical activity with lower prevalence of depression, and follow-up researches indicate a protective effect of physical exercise on the risk of developing depressive disorders^[@B4]^. A randomized and controlled clinical trial analyzing doses of antidepressant treatments combined with aerobic exercises found that the group that participated in the exercise program started to require smaller doses of medication^[@B28]^.

Sedentary behavior, evaluated by the indicator "time watching TV," has stood out for its association with worse indices of physical health and higher rates of mortality^[@B29]^. However, studies evaluating possible mental health damage induced by physical inactivity are still scarce. A study conducted with data from the Scottish Health Survey (SHS) points out that the longest time watching TV is associated with worse physical and mental health indices in adults^[@B9]^.

Regarding the association between depression and feeding, all indicators of unhealthy feeding evaluated in this study were more prevalent in individuals with minor or major depression (PHQ-9) and with report of depressive mood lasting more than seven days.

Many studies evaluate the relationship between feeding and cardiovascular diseases, cancer, and metabolic diseases; however, the association between eating patterns and mental health is still an emerging topic in the field of nutritional epidemiology^[@B30]^.

Some studies have pointed an association between eating patterns and depression. A longitudinal study conducted in Australia found less incidence of depressive symptoms in women who adopted the Mediterranean diet^[@B13]^. Another Australian study developed with men and women aged between 50 and 69 years also found inverse association between Mediterranean diet and presence of psychological distress (OR = 0.72)^[@B31]^. A research conducted with middle-aged Finnish men identified that followers of the "prudent" eating pattern, which includes fresh food, fish, and lean cheeses, presented 25% lower prevalence of major depression and that individuals with "Western" eating pattern, which includes sausages, fatty cheeses, and soft drinks, had a higher prevalence of these disorders (OR = 1.41)^[@B32]^.

Much of the evidence linking diet and depression comes from researches with cross-sectional design, which prevents to assess causal relationship, and few longitudinal studies evaluated this association. One of them accompanied more than 10 thousand participants for six years and found association between consumption of trans fats, fast food, and bakery products with higher risk of depression^[@B33]^. A study of systematic review identified as factors associated with lower risk of depression the consumption of folate, omega-3, and monounsaturated fatty acids, from foods such as olive oil, fish, fruits, vegetables, nuts, and legumes. A research developed in China identified lower probability of depressive symptoms in individuals who consumed fish at least three days in the week^[@B34]^.

The assessment of the results produced in this study needs to consider some limitations. The identification of major and minor depression was performed using the algorithm proposed for the PHQ-9 tool. Recent meta-analysis of studies that validated the used algorithm obtained 58% sensitivity and 94% specificity for the diagnosis of major depression^[@B35]^. Thus, it is likely that a proportion of people with major depression (about 40%) has been classified as having minor depression by PHQ-9. This may have influenced the results in exaggerating the association of risk behaviors with minor depression. Anyway, the results reveal consistent patterns and the presence of gradients in the expected direction. All the information about health behaviors can also undergo information bias. The broad dissemination of information about harmful behaviors to health can take part of respondents to sub-report practices recognized as unhealthy. It is worth noting, however, that the questionnaire used in PNS in the item on health behaviors is similar to that of Vigitel, and researches that used some of the generated indicators prove their validity^[@B36]^.

This is the first national representative study that evaluated the association between health risk behaviors and depression in Brazilian adults. Depression was assessed by a standardized and validated instrument, allowing comparisons with national and international studies. The results also indicate that, with a single question about depressive mood, it was possible to detect associations with similar magnitude and even verify that individuals with longer depressive mood showed prevalence significantly higher than those with shorter duration of the symptom.

This study shows an important association between behaviors considered as risk for health by the World Health Organization (smoking, alcohol consumption, inadequate nutrition, physical inactivity, and sedentary lifestyle) and presence of depression. Longitudinal studies have corroborated the bidirectional nature of these events, showing that behaviors harmful to physical health may also be involved in the occurrence of depressive conditions, and that the presence of these disorders can greatly affect the adoption of these behaviors. For some factors, such as smoking, risky alcohol consumption, physical inactivity and sedentary lifestyle, we observe strong evidence of this association in the literature, corroborating the results found in this study, whereas for indicators of inadequate diet this association is still unclear.

We highlight that our results, by identifying the association between health behaviors and depression, reinforce the relevance of actions for promoting healthy behaviors, both for the positive effect they exert regarding mental health and the control of other chronic noncommunicable diseases. On the other hand, it is important to consider issues related to the mental health of population segments when new healthy behaviors are desired and encouraged.
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